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Supplementary Information1
We present here seasonal analyses over summer (June, July, August) and winter (De-2
cember, January, February) for the northern hemisphere and vice versa for the southern3
hemisphere. Figure S1 shows the biases in CESM at 0.25◦, 1◦ and 2◦ over the US, Europe4
and Australia against the respective regional datasets for the 99th percentile of extreme sum-5
mer daily precipitation, as in Figure 1 for the annual 99th percentile. The general patterns6
in the annual extremes discussed in the main text are similar to the results for summer (Fig-7
ure S1). Europe and the US show better agreement with observations at high resolution.8
However, extreme precipitation is overestimated over Australia which leads to increasing9
bias with resolution. We also find that biases are still smaller for high resolution models if10
the 0.25◦ simulation is aggregated to 1◦ and 2◦ before being evaluated against observations.11
For example, the 0.25◦ simulation which has a bias of 4.97 mm/day over Europe in Figure12
S1, has biases of 4.37 and 4.02 mm/day when it is area averaged to 1◦ and 2◦ respectively,13
when interpolation was used these biases were 4.28 and 4.43 mm/day. Figure S2, as does14
Figure 2, shows the proportion of summer extreme precipitation caused by resolved (’large15
scale’) flows. As resolution increases, a greater fraction of extreme precipitation comes from16
resolved flows.17
Figures S3 and S4 show similar analyses for winter extreme precipitation over the same18
regions. We see that increasing resolution directly translates into reduced biases for winter19
precipitation extremes over the US and Australia (Figure S3 b & c). Over continental20
Europe, this behavior is already evident at lower resolution and the 0.25 resolution does not21
further reduce biases in extreme winter precipitation.22
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Fig. S1.— Biases in CESM over (a) Europe, (b) continental US and (c) Australia measured
against EOBS, NOAA CPC and AWAP observational datasets, respectively for the 99th
percentile extreme summer precipitation (daily aggregated values), period 1979-2005. Title
indicates the grid original resolution of CESM, the 0.25 run is interpolated to 0.5x0.5 for
comparison with the AWAP data. RMSE is the root mean square value of the bias across
all grid boxes.
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Fig. S2.— Fraction of large scale (resolved) precipitation in CESM over (a) Europe, (b)
continental US and (c) Australia for all days exceeding the 99th percentile extreme summer
precipitation (daily aggregated values), period 1979-2005.
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Fig. S3.— Biases in CESM over (a) Europe, (b) continental US and (c) Australia measured
against EOBS, NOAA CPC and AWAP observational datasets, respectively for the 99th per-
centile extreme winter precipitation (daily aggregated values), period 1979-2005. Notation
same as Figure 1.
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Fig. S4.— Fraction of large scale (resolved) precipitation in CESM over (a) Europe, (b)
continental US and (c) Australia for all days exceeding the 99th percentile extreme winter
precipitation (daily aggregated values), period 1979-2005.
